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(54) OPERATION METHOD FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To dispense with 
installation of a gas processor so as to reduce the 
cost and size by supplying oxygen-containing gas to 
an oxygen electrode and hydrogen-containing gas to 
a fuel electrode for generating power and allowing 
existence of hydrogen in the oxygen electrode for 
restoring from deterioration. 

SOLUTION: In operation of a deterioration restoring 
process, an oxygen- containing gas switch valve Va2 
is closed so as to shut off supply of oxygen- 
containing gas to respective cells C. Then, a 
hydrogen-containing gas switch valve Va1 is opened 
while a hydrogen-containing gas supply amount is 
regulated by means of a proportional valve Vp1 so 
that a hydrogen using rate becomes about 70%, and a 
switch 14 is closed for regulating an external power 
source 1 5 so that the value and the direction of 
current flowing through in each cell C are equalized to 
those of the normal operation time. Therefore, 
hydrogen- containing gas is fed to a fuel electrode in each cell C, supply of oxygen- 
containing gas to an oxygen electrode in each cell is stopped, and current in the same 
direction as that in a power generation state flows in each cell C, so that hydrogen is 
generated in the oxygen electrode in each cell and a deterioration restoring process is 
carried out. 
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£fc J: »K WE»*«'C7K»*:**S J li:S 
r t \c X 9 f? 5 ft* 3 ! 1 E««*»Wfc©»E*ife. 
3 ] HSE«»o-fe/^sa»^^n > * 

ftfJE^MkHim^S^ffii-ii*^ 2 E*t0j»ft«K<z>aME 

[»**4] WtrE^fcliltKtoaSr, -fe^^««£^«£tb 
4v^«tU *lE«»«^7K****^Srflt«b, a 
o N ilftElt*«*c#i-S»*«-#Xf^<Dttie*:flcjtL 
T\ ttE*S»««*»&lWEifc*««^aiBi-S**^J: 

[»*«5] WE^tiaiaftta*:, "fe^ic«at3&s*n 

*»EK*«^****^^«r«tj|l&i-Sr so 

j^wcrt btix^^m^m i~5 ov^-rtia* i js^e* 

[0 0 0 1 ] 

«ft»*cil[y9««li4*L-5*tB-eK*tfe^ ^ 
**^^*«rE»*«l-fl»&b, SrlttlEJIR 40 

[0 0 0 2 ] 


[0 0 0 3] 

xmizftzt^o rasa* o /c 0 

[0 0 0 4] d^6lt««c«^r<eS4xfcfc 
[0 0 0 5] 

HMO 1 l-E«03BW<z>»««^tt, ituiESI 

[0 0 0 6] 2 EttO»n) 

C^] W**2«cE«o«Wo»*«rttt, WE* 
E»*«fc#i-Sifc*^*^f^(0*iie4rfltJhL, lo, 

Cfpffl) »**2^E«fio*«««;^J:4xf*, 
«ESr«ti-^ffi^-f Sir, -byKO«JEtt3S«ttHBfc*5»S 
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SftMttlH r £ S «fc 5 f-ft 

ofc. 

[0 0 0 7] 3 1B*0>»9n If 3 |C|Bgt 

HWH] l»**3*cB«oi*»lll*lcJ:ntf, 
^MfcfbT, »*^^f^^flt*&S:ffJti-Sc -TS<b. 

cs**] lot, «w«&o^te*K:fcvvrfc, » 

M~tZkrfX$Z>(DX\ 'JSikialQLtom&fr otiiblcmn 

[0 0 0 8] [»*3g4|E«0*^] 

»*«4tcfatt^W(oWffl:«^tt, HOTELS 

So ^it, ^(DXj^Lrxmmm^fttEir&Tkm^i: 
<ntz&(Dmm&mzmm^z!&mtft£i<^<Dx\ ttsitrnvL 

[0 0 0 9] Clf *H 5 fS«c^^0J] 


So 

bT, »*«tC7K***^^Srtt*&"t-6^*t-C, ^MLIhI 
a«a^tT*.«J: 5 left 9, 

»i-5«*ibrr4, ^h^tK^W^^^^-ts 

^fcEHMyia * h r * sfts-e* S J: o left o 

feo 

[0010] [»*Jfi 6 fB*<Z>«IJ3) 

m t isxmft+m&ffijLtt^&wtv btit^s^ t k 

So 

»fcbTi«^Kfc«x.fc-fe^s»Jt6ixrv^5, 

rsi:, iin^^^tcis^MbiiisMs^^fTbr, 

2 0° CJ^T^tev^c*. #fe N £itmmtfX<D 

•e^st^^ats^fcotwe, flfi»dsffi<ft 

Rgbftv^J: ^id-rs^iricj; 19. iS**&{b^ffi-CO^j 
[0011] 

[»Ho*tro»i8] minimis} kt, giiftv^ 
bH6^a<5v^T, 1 oii^f 

Tf&^-rso ^^m^fi, 13 1 ftv^bgj5tc^i-ct 0 
m^KJi 1 to— jj<Dm\zmmm 2 «r«*.jLo<fi*o 

bT^So ir/U'Cicov^"ClfeP^^Dx.S<?:, ir/wc^, 
1 K>-*<offi^»*«2&^*««4 SrE* 

b, £0, ^o®(c^«3^t^*m^4^iagbfc 

b, SfeWci, «*jbrift<oH*»**^«A]ftDfflbffl<D 
50 il^7^ttt, iryu^^ ^^NCSrMltfcSo 
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#**a«S*S****#*aStti*5 st»au S 

mmm s™t ®*» t **#»zka«* 6w^mu 

[0 0 12] MfC, igfll, ttXttfll^l — 9 5 
t66fi(0?Llh, 5h, 6hSr»att*)S, «i* 

^ 6 ^**-r a 6 mmi i h , 

5h, 6hOH, 2flteIfcS$W#*aSE*5 s <7>ii 

[0 0 13] ^ot, W^iy^NCCIt m*S1CJf 
1 > * 5RtfflR»««y*'*l — * 6 5*c 

*<D?Llh, 5h, 6 h^f I^^I^otM^tl 
5a&tfS6#^/££*L5as, ^thh<Oo ^2*ft # 

iiU a^^^te. «-»Si7Kii*St5 w, 6w(DrS]^ 
[0014] HI 5 t^^i" J: 9 (c, -fe/ujx * y $ n 

coa»^©— #***w#*aaB*5 s 

jgii-TS 2 #£>*Jl5a&<£> 5 t><D l m^&mzMwtz> 
3fl<olBtt<o*«aS8«rfll^*:»«9«:K*t, -fe/w** 

5/^Nc^«ji*iRjoffli«sas(cfL #»*gr*;*f*a«i 

»5 s O^at-iSii-T^ 2^<^mitEiiS§(7)9 1 

«-*3B^^f^fflS£*6 s ^gRi^a-rs 2*<d 
w\um&(Do t><D{&<D i#, Rrj, #?&si*a«E»5 

l**c#»J»c*ai-5 3fl^1RttOttR«IS8«r«^NII 
«9£i£ttTfo3o ft, *K9fcKttfc3flO*«»8 

[0 0 15] -*^»«9W»*d*^f^«t|&«<Z>«« 
815 8 sUl«*4t^ft»»l 0 4:. 
ffl<E>8SS«5 8 f l£, »ai7kW 

«ffl<D«K»8w{C»ai*««ttl 2«r**S&18U - 


5 0 -tU, SMt^MSl OiSrlCTSi^ 

l^acTTKm^*^^ 

*^##*a«Bfc5 s4:H**#^^3ftsa*U, #1r/u 

ctc»jSi-s**-s-w^a«E»6 f^itt^t 
*asait5w, 6 w£«»*j&saaE-r*o ttr, 

[ooi6] iSflfRJi i tt, ^ ^-v^ 
K (^^v^) a»&»jau M»S2&r5MKK«3 

tt<D*«W*>&?&au u-* 5 

20 [0017] ^tc. ienid^r, _bE<o$D##«(7) 
®m^z&fc®'&&m*ftimmmw. (sit. m^w& 

««9^Jts****^^«i»ffl^»JK»8 
7|:«KL*:»iBi3t, ^r^iSmsSl 3f^SSUfc 

[0 0 18] S f tt, 

30 etttK i i , -t^****jtf^«ii&B i i ^**-&*r^ 
^s§i ltaai-s^^w^^TKiKscsra-fr-t-sfti 

P 1 ^itTMLtfc^o 

[0019] ^PMtP 1 7 1 7 c 

1 «ra*-f5****^ 

[0020] ffi, i64>^ss(i a#^ateffii:Lr 


(5) 


&m 2000-260454 


*£W#*fM£fflOtt|fc»8 sl««t5IBl^^ 
tfc#&Sg 10^ ^omt^^MB l 0 jcB«f** 

-r^ftai7K«^S§ 1 2 ^<75^*P**i»l»l 2(C^S1 

So TKiR-g-^^^ffls f r*. awoswsfl? £ l 10 
[0021] m^, ±u<dx ?Kffif&i,timmmm&m 

ffll^#Va l «rffl< tbt>\c^ **fiJffl$iS70%8 
flttiftS J: 5 (-it«#v P l K J: t>zk*^r#*«*&fl: 

fc, ^SPIMSl 5»f6 0 t£oT, «-fe^C<0*» 20 

[0022] 012 tc^o^x, ^b®«*&a*: 

listen, #m i jii6«**c*3Jt*^fciH]a*aa*f*t 
m^stffxis <t 9^mit$)^o seksk* mm 30 

t5»«*ft»»Swi:, -W^ft«lfI5 7JC«JBgL3ta» 

fi. W^tWl^ir^CSrffl^T, J:Si£IW3l<£>« 
t^ft»«S sM»9**»«Sw**«:, _hi££ 40 

[0 0 2 3] jEfe, 7k*^#*0M©tei ia»b$M££ 
itfc5>fe^ 1 1 b Sr»3ll*#^^«tj|&ffl^)asRtt8 s (c 
»Jtti"S 4: t t>fJi, -t^SK 1 l b ^^«EKfflBHB)# 

ir%^kfcx%Z>£olci,xlbZ> 0 
[0 0 2 4] H***^f^flMftl6i 0tC^^*Bg 50 


l 0 b SrgHjfcU 0 btc, JQM^I 7 

****Xf^««&lSl llc^3Si-5(Dtra««>«* 
t^KL, afctffc:. /M/^|{&iobl:/V/^» 

*&gi o b\cx&m£tiz>nftttmmfflffl#v a 6* 

So 

[0 0 2 5] X, »*^t^f^*ftBl OfCifc^T, *P 
®«1 7 J; D tTSil^ iMIWSnW 

x*&&£itzzk&x£Z£oicmi&^x3bz> 0 ~m 

ft»«ft»Sntt, OfCftJKL 

fc~iMfca*;tf;*«|&lg2 oi:, 

*&8S 2 o [crgtfb^Mf *#jf&^5 - Ifcfl^ifitf 

«i2it, -mtmmx^wtm 2 0 k^ss l^-^ 
fcummvmftv a 3 at/— iMbji*ffljt«#v p 3 & 

fc^o X, #m^l 3 left, i?^C<D^m*:^il:L7c« 
ffi^ir^CJ^»^^fta^ffi^^^SS«»l 5. 

[0 0 2 6] JL3zi!c7)ffffiffl<7)31te^@^ffi^^cil 

3SI12 2*rjR«fcL-C* ^^14^C, afetfKl* 7k 
l^lfl^Va 1, i^S^fflf^#Va 

WVa 6, iMii^M^Va 3WM 
BtfMH#Va 4*Httttfcl-rS. lot, ir/UC(7>» 
*«2*cffi«Ci:7KIIK*^oa-&^35SfltJ&*^ 
3tC7k^^^i:7jc^mi:c0^^^^^^tbr, ir/u 

V p 2 £^M*lJffl#^ 3 0%^5J;5 (CfJMfi U 
*#^fflJt«#Vp l «r***iJffl** s 7 0% lefts J: 
5K»3«fiU ftSfiSgi 2 2 ^rt^C OlMS^ 3 
0 0mA/cm 2 {eft £ J: 5 Mi!®) ir/i^ccoraffi^ 
7 0° cSfitcftSJ: 5^ftai*ffl7K^^i 8 SrWfliS-f 

fc. 

[0 0 2 7]I^t, Tm<o£?tzmtetkffi$:®*)&z- 

[0 0 2 8] Mv^x, r»ki^HK#v a 3 SrDHtt 
ffii-«)91ft^T. K*«2JJlflMfti-6gS«t^*{kWH^ 

-»{b^*^^^»«^ i p p micfts <t 5 (--g?{b^ 

v p 3 zmm-tZo -km<Dyzm*m 2 4 ^r H i 


(6) 


ftffl 2000-260454 


9 

mm-fZt. t^COlE(i5 6 4mV(^tfiTl 
[0 0 2 9] ^^T, 3lblIfflM#Va3^ft 

iiuiiio «9 &x.x, ii^o^m^^ i o o mmmmmm 

5 *mWi-r S 1 1 1 Ki, i»*W^fflB!H#V a 2 * 
^5 J: 5 *WMMR1 5 ^piS-r^o ra>H#o>-fe/i'C 10 

i o»na«) 

[0 0 3 0] «V vc\ 1 3 ^AffllfliKB 2 2 £ 

2^CWl«» J 3 0 0mA/cm 2 {-*5J:3 

£ 1 0 O^FHfflljBcLrfc. t/l/CWSBEtt6 2 0mVt 
[0 0 3 1] C»2HJ£»ffi) £TF, I3 7*V^U0 9^ 

s<5^r, *mw(Dm2<DnM<DBM£m.w-tz> 0 %2 

y^BKIZ^U ^n^Bfel;, /n^^BiClf 
ih^pr^j: 9(cMLtfe6 0 ^ft: to fete, 

bp^c^t, 5 

*W^S:#fflS*5J:5fc:**LfcKiif«W2 3 £12 30 

[0 0 3 2] 0 7&O5|I|8JC^i-J: EMSC*^ 3 

5 s (O— *<0«SfflfCalii-r5iiKlCjiiii-S7L2 3 m 

sOffi*roS»K:iiar5iiK^jBii-r67L2 3n4rJg 
^Ut^5o —^0?L2 Smd, EllfflS** 2 3 tf>—*0> 

U ffe;fr<7>?L2 3 ntt, Elia5*t2 3oW<oil:f|p 
U Jlo, mm\zMu1rZ> X )CMWcMLtfe 40 

6 0 S-ElfSBtt^ 3 CO-^CO?L2 3m(CttfSf«(7?W*&ffl 
OJKUKSP2 4«r3ExlSttU {&Jj<D11 2 3 n iCfifif^O 

#ttsffio»«sffi2 5 s:aaig§«igLrfe5o 

[0 0 3 3] * Lt, 1 0 £r s — * 

W23 <nfci&m<DmscM 2 4 (7)^^ \zm.n^mrt z> 1 1 

fcfc:, 1 o*c»*-a'#^^fflHlBl! 

#Va 2^MLX, Mi^^fflll#Va 2 CO 


10 

[0 0 3 4] El9^fi<5V^-C, _b|EC0$D#^CO 

«»«»^*3V^T, »*S2{c:**S:#ffiS*-C$l5fkS: 

2 3 o^jf&ffl 2 4 co^* jc^J»jffi-r 5 £ t fc 

Va 2«r^S8Lfcjft, Xtf, ^m&S l 3 (cAfffllffSS 
2 2Srgg«Lfc^«^»i, ±C(D»lSJK»1IB^mWc 

[0 0 3 5] SSfetc, ±E©J:5Jc«ri£L*:3»EiS««r« 
^#Va l£:HJ< 0 ^ot, t/^^s/^NCtlSt 

sas^p^^Bon, — aso^ny^Btt, mm 

9tc> M«i2 2^1ft?) 0 tst, 

cO^n^^Br^m^tbT^tt^m^^, 
co^^^ih^tbTl^yn Btct>Stt*i5a>T\ ^ 

[0036] 3 mmmmj kt\ 010 k*<5^ 

f±, JBl**»lB4:I^«o*3ll**^flt»»S f Srffl 
[0 0 3 7] ^(d, ±|Bco i 5 L*:iaE««Srffl 

^^x&itmmfam&n owmxm^^^xmM^Zo - 

^•tyuc 3 (ctK^^W^^ 1 1 *> 

IC, iSttMSS#Va2^i:t, #ir/i^CCO 
[0 0 3 8] ^(C, H12 fC^-TffflliffltoaiteJgBSrffl 
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11 

mmi^fz 0 ^(Dt%(D±^C<DmBEn5 5 3mVtfco 
[0 0 3 9] lft^X\ 1 4£Mv>T, -fer/UCi- 

m^^ti^^m^^, Tkm^tfxmmm&v a i 

c (ommm 2 z> mm^mif* <dw& &mm-tz> 0 
^(D^m^m^<D^m mn-tz> 0 

IT, il^^31^ffi^-r^ir, ir/i-C<£>»£te5 9 

[0 0 4 0] (I4^*fi] j^t, mi lfcl*<5^ 
T, ^^(7)®4(D^(D^^PJ-r^) 0 ir^^i/ 
^ N C f if 1 «M ^ fH!f[c^ Lt 60 3!te£lM 
te, *9^W#x«£3£l 1t^#iI££^c#^1 1 

b&mm^tf^msmnmmus s ksmsu 

tt, ±ta<7)»3llli6?gffii:l^«^«fiS:LT*>So o£ 
[0 0 4 1] Rfc, ±1E«>J:3»c«|*Lfe3«KKJt«rffl 
#-fe/UC 3 5 £ 

[0 0 4 2] tfcfc, 012 Jc^-tW4Bffl(03W5SS«S:ffl 

tt*4r 1 0 0«FlBa*ilW*ur, ^WHIIL^v^t 
ftlSL^io WklCtKCttEttS 5 7mVtffco 

[0 0 4 3] jR^T, ^^yf 14 SrfPI^T. ir/UCfC 

t>(C. »m^fflHH#Va2*Hi:, MU 1 
M?&fflll#Va 4£fH^T, -feyuc<z>»*ffi2 


12 

[0044] ivaamm m^mmmm^wtm-r 

fo5 0 m2nmMmc&rtzgik®m&m\c&\,^x 
pr«-e«>6. 

[0 0 4 5] (n) JifE<0»4Hft?gfB^fcV>rtt, 

rt>&v>. 

[0 0 4 6] 0^) ±IE<0#HJS^«itC^V>T, 

left* mmtf*ltt&tiX\t^j:^ffi* ir/u 

c id *s it 6 * «s j© K & * * * v ^ms. (Dumcomm 
[0047] (~) ±iB<o#*jft*«fc:i8^-t\ awt 

ttRffi * isj eft # <E>s«c£:»&i-;: t tc j: ?> 0 &\\&sl 

30 Ml. -fe/uCJc«SKdsaEix/jjv^llBiL, JK»a3fc7K 
^co^jf&^rffJt-TSr irJcJ: *) ft 5 £fcmmmm* R 

zmfa-tz z t \z x v ft 5 *{tia«*ao 5 ^> 

T, JB3***«»C*5*t5^k|5I««ta, Xtt, ^4^ 

li*ll8Jc*3WS^fclHlfll[«!!a*:, f^oy^B^I 
40 [0 0 4 8] (h) *3SW*raiffli-6ri:dS-c#SK 


13 

^ir-T^o ft. **^-fe^CK*Jc»a*«ISSr«*.S 
#»**«-fe^ u~ * 5atHIRs|»*fl||-fe^u— * 6«rK 
[0 0 4 9] *>£^te, ±IE(OSafijglB^«fi8lc:*3V^ 

^ 6 s 

E*J;9t>i«<ft-5J:5^Lr, to 

[oo5o] (^) *»wr*, mmwm 1 * ltk# 

mi] mimffiMmi^frz±si>x?iy?<D^M<Dft 
mmmm 

m2] minMMn^fafa&±;\sx? y?<Dmn<n& 20 
m$mm 

[ei 3] fginmmmizfrfrtt/ux* y?<DmtK<z>& 
mmnrn 

[la 4] jBi***«tca»a»5-fc/u>** ?^a>xng>£- 
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[H5] ^ 1 WliW 

[16] »l|llfi»lB^^6^Isl«^aSrtT5jlte 

[18] !B2 9l%^tt(c^5^ft«tt^«K«A«:» 

[no] m3mmmmicfrj>*%&{kmm&m*iTom 

[Ill] ]|S4iaK»ll^^5«ftliltK«H<:ff9a 

1 tsifi 

2 &3t«i 

3 mnm 

B 

C ir/u 
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